The standardized ileal digestibility (SID) of CP and AA was evaluated in soybean (Glycine max) meal, sunfl ower (Helianthus annuus) meal, rapeseed cake, and fi eld pea (Pisum sativum) using 10 pigs and in lupine (Lupinus angustifolius) using 7 pigs. Pigs were fi tted with either a T-cannula or a steered ileocecal valve-cannula. Diets contained 170 to 186 g CP/kg DM. Endogenous losses of CP and AA were estimated by feeding a N-free diet. The SID was calculated using the average of Cr 2 O 3 and TiO 2 as indigestible markers and corrected for type of cannula. The SID of CP was greater (P < 0.05) for soybean meal and pea compared to sunfl ower meal, rapeseed cake, and lupine. The SID of Lys and His were lowest (P < 0.05) in sunfl ower meal, and the SID of Met and Val were lowest (P < 0.05) in lupine. These results imply soybean meal and pea to be a high-digestible protein source relative to sunfl ower meal, rapeseed cake, and especially lupine, although all tested feedstuffs seem appropriate for inclusion in diets for organic pigs.
INTRODUCTION
The use of European-grown protein sources is an important factor in organic pig production, because only organically produced feedstuffs are allowed from 2012. In particular, pea, rapeseed cake, and lupine are interesting because they also can be produced in Northern Europe. The concentration of antinutritional factors such as fi ber can be rather high in these feedstuffs (Knudsen, 1997) , greatly affecting the digestibility and thus the nutritional value. The objective of this experiment was therefore to ascertain the standardized ileal digestibility (SID) of CP and AA in sunfl ower meal, rapeseed cake, fi eld pea, and lupine in growing pigs.
MATERIALS AND METHODS

Animals and Diets
Pigs (Landrace/Yorkshire × Landrace) were fi tted with either a 16-mm T-cannula or a 26-mm steered ileocecal valve-cannula 15 cm anterior to the ileocecal junction. Type of cannula was evenly distributed within experimental diet. After surgery at 35 kg, pigs were allowed to recover for 14 d. The evaluated feedstuffs were sunfl ower meal, rapeseed cake, fi eld pea, and lupine. Soybean meal was included as a reference. The content of CP was 508, 417, 356, 244, and 316 g/kg DM, respectively. The test feedstuffs were diluted with a N-free diet based on wheat (Triticum aestivum) starch and sugar as the main components (Table 1) . Diets were formulated to contain 170 to 186 g CP/kg DM (Table  2) . Diets were supplemented with both a Cr 2 O 3 mixture and a TiO 2 mixture as markers.
Protocol
The 5 test feedstuffs and a N-free diet were fed to the pigs 3 times daily at 0700, 1500, and 2300 h. The supplied amount corresponded to 3.6% of BW. Each experimental period lasted 14 d. During the fi rst 4 d, the pigs were fed a standard grower diet followed by 10 d on the experimental diets. Two 8-h collections beginning at 0700 h of ileal digesta were conducted at intervals of 1 d. This was to avoid dehydration and electrolyte depletion. Water (2.5 L/kg feed) was supplied with the feed and was freely available between meals. Sampling of ileal digesta was into plastic bags attached to the cannula, and digesta collected during the two 8-h periods were pooled and stored at -20°C. Soybean meal, sunfl ower meal, rapeseed cake, and pea were evaluated in 10 pigs per ingredient and lupine in 7 pigs. All experimental procedures complied with the Danish Ministry of Justice, Law no. 382 (10 June 1987) and Acts 739 (6 Dec. 1988) and 333 (19 May 1990) concerning animal experiments and care of test animals.
Analysis
Dry matter content, ash, CP (N × 6.25), HCl fat, starch, total dietary fi ber, sugars, and AA were analyzed as described by Nørgaard et al. (2011) . Chromic oxide was determined as described by Schürch et al. (1950) and TiO 2 as described by Short et al. (1996) .
Calculations and Statistics
Digestibility was calculated as described by Stein et al. (2007) using an average for the 2 markers. For statistical evaluation, a GLM was used with treatment, cannula type and their interaction as factors. The effect of cannula type was not signifi cant (P = 0.78). Statistical signifi cance was accepted at P < 0.05. For pairwise comparisons, Fisher's protected LSD test was used to separate treatment means. The presented data are least squares means and SEM.
RESULTS AND DISCUSSION
Endogenous loss of CP was estimated from the pigs fed the N-free diets to 15.1 g/kg DM. The apparent digestibility of OM in soybean meal (80%) was greater (P < 0.05) than that of sunfl ower meal (71%) and rapeseed cake (71%) but not different from pea (76% ; Table 3 ). Lupine (64%) had the lowest (P < 0.05) apparent OM digestibility. The low DM digestibility of lupine may be caused by its high concentration of fi ber (Knudsen, 1997) and supports previous fi ndings that lupine should not be fed in concentrations higher than 12.5% in fi nishing pigs (Nørgaard and Fernández, 2009 ). The SID of CP was greater (P < 0.05) for soybean meal (85%) and pea (89%) than for sunfl ower meal (77%), rapeseed cake (78%), and lupine (79%). Sunfl ower meal had lowest (P < 0.05) SID for Lys and His, and lupine had lowest (P < 0.05) SID for Met and Val. The lower DM and Lys digestibility of sunfl ower meal compared to soybean meal is supported by previous studies (Jørgensen et al., 1984; Jondreville et al., 2000) . The digestibility of rapeseed cake in the present experiment is in agreement with that found in Within a row, means without a common superscript differ (P < 0.05). 1 Soybean meal, sunfl ower meal, rapeseed cake, and pea, n = 10 pigs; lupine, n = 7 pigs. piglets and fi nishing pigs (Kracht et al., 2004) . Previous studies have also indicated fi eld pea as a highly digestible protein source (Friesen et al., 2006) , which could be fed to weaned pigs in high concentrations (Stein et al., 2010) . The digestibility of pea in the present experiment, however, is greater than commonly reported (Friesen et al., 2006) .
In conclusion, the results for sunfl ower meal, rapeseed cake, and lupine indicate lower digestibility than for pea, although all feedstuffs can be used in varying concentrations in diets for pigs as alternatives to soybean meal.
